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(54) Switch designed for manual actuation of several switching elements 



(57) Within electronic devices in many cases there 
exists a need for a manual individual actuation of several 
switching elements for performing an adjustment of dif- 
ferent parameters by a single switch, especially for a 
pleasure appearance of a front panel and for saving 
place on the panel. 

It is an object to provide a switch for this purpose 



ensuring among others low costs, small size, high reli- 
ability, convenient actuation and having good properties 
for being mounted on a printed circuit board. 

The actuation means for several switching ele- 
ments (16) includes an actuating plate (6) being pivota- 
bty mounted in a housing (1) on two perpendicular axes 
and a push-button (21) located within a central opening 
(8) of said plate (6). 
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Description 

[0001] The invention relates to a switch designed for 
manual actuation of several switching elements. 
[0002] Within electronic equipments including a high 
number of controllable or adjustable elements and a cor- 
responding high number of operating elements like 
push-buttons, knobs, shiftable elements etc., a need ex- 
ists for actuating several functions by means of a single 
switch. This is the case especially for improving the op- 
tical appearance of a control panel and to reduce the 
space occupied by the operating elements on the sur- 
face of the control panel. 

[0003] Switches with a manual actuation means al- 
lowing individual actuation of several switching ele- 
ments have already been proposed, for instance in pat- 
ent application EP0 587 406 and utility model DE92 10 
286. 

[0004] Practically there exists a number of require- 
ments for such multifunction switches. Some of them 
are among others low costs, small size, high reliability 
and good properties for being mounted on a printed cir- 
cuit board (PCB). 

[0005] It is an object of the present invention to pro- 
vide a multifunction switch meeting said requirements 
in a more extended form than switches according to pri- 
or art. 

[0006] The invention proposes a switch designed for 
an individual actuation of one of a plurality of switching 
elements including a housing and manual actuation 
means mounted in said housing for individually actuat- 
ing said several switching elements. The manual actu- 
ation means comprises an actuating plate with two pins 
defining a first axis and two pins defining a second axis 
perpendicular to the first axis. The housing comprises 
slots for cooperation with the pins. 
[0007] This feature enables the totally reliable actua- 
tion of only one of four separate switching elements by 
pressing the upper part, the right part, the lower part or 
the left part of the surface of the plate as two switching 
elements cannot be pressed at a time. Said plate may 
include a number of slightly curved convex partial areas 
each area being adapted to pivot the plate in different 
directions. The plate may have the form of an undivided 
doughnut shaped button. 

[0008] According to one embodiment of the invention, 
said plate is provided at its rear side with at least one 
rod extending perpendicular to the plane of said plate 
into the interior of the housing and abutting against mov- 
able parts of the switching elements located at the back 
side of said housing. Said pins may form an integral part 
of said rods. 

[0009] According to a further embodiment of the in- 
vention the housing of the switch includes between said 
plate and said switching elements a guiding plate with 
a central opening acting as a guidance for said push- 
button and four openings provided for the passage of 
said rods. Therein the guiding plate carries at its first 



surface a number of rods abutting against said housing 
member and at its opposite surface a number of rods 
abutting against said switch panel. 
[0010] According to a further development of the in- 
5 vention said housing member forms an integral part of 
a cabinet of a device like a CD-player and the switch 
panel forms an integral part of a printed circuit board 
located within said cabinet. 

[0011] According to a further development of the in- 
to vention several push-buttons are located in several 
openings of the plate side by side or one above the other 
whereby the number of the individually actuable switch- 
ing elements can be further increased. 
[0012] As the undivided plate is pivotable about two 
is perpendicular axes in each case in two different direc- 
tions so that that totally the plate can be pivoted in four 
different directions it can be used for example to move 
a cursor on a screen in four perpendicular directions, i. 
e. to any desired point on the screen, especially for nav- 
igation purposes. The arrangement of the plate and the 
central button according to the invention allows the in- 
dividual manual actuating of any one of five separate 
switching elements or tact switches by a single switch. 
[0013] The switch according to the invention offers a 
number of advantages. A high cost saving is achieved 
as five switching elements or functions can be actuated 
individually by one switch only instead of a conventional 
multidirectional switch. Additionally a space saving is 
achieved as the arrangement according to the invention 
facilitates the manufacture of more compact and light 
units. Especially high density mounting on a printed cir- 
cuit board (PCB) is permitted and low profile and light 
weight are realized greatly. Furthermore appearance 
simplicity with web feeling and stylish high class image 
are achieved compared with conventional segmental 
style design. Switch mechanism and contact structure 
offer the best panel design flexibility. Less fastening 
means enables an easy assembling. Internal isolated 
momentary mechanism and contact structure make the 
structure more tolerant to the warping of a PCB. 
[001 4] The switch according to the invention provides 
a high number of different advantageous applications. 
For example it can be used for the operation and setting 
of data input equipments, especially pointing devices 
such as mouse and micro trackball, and communication 
equipments. Another application are devices using mi- 
cro switches as operating switches in different electronic 
apparatus. It may be applied in car audio systems, car 
navigation systems, for adjusting the side mirror in an 
automobile, furthermore for cursor control of a graphic 
input device and audio devices such as equalizers. Fi- 
nally it can be used for operating various adjustments 
for such items, especially for portable electronic equip- 
ments. Further possible fields of application may be all 
types of audio products, business machines, communi- 
cation equipments, measuring instruments, television 
receivers, video recorders, in particular in compact ver- 
sion requiring high density mounting such as cellular 
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phones. 

[0015] One embodiment of the invention will now be 
described with reference to the accompanying drawing. 
Within the drawing 

Fig. 1 shows all elements of a switch according to 
the invention in an exploded view, 
Fig. 2 is a perspective view of a housing member of 
the switch, 

Fig. 3 is a perspective view of an actuating plate 
shown in Fig. 1 , 

Fig. 4 is a guiding plate provided for guiding the rods 
of the operating plate and the push-button and 
Fig. 5 is a spring plate for actuating the switching 
elements. 

[0016] Fig. 1 shows a housing member 1 of a switch 
including a rectangular opening 2, four rods 3 at the rear 
side and four sidewalls 4 at the rear side each provided 
with a slot 5. A rectangular actuating plate 6 with the 
dimensions of the opening 2 includes several slightly 
curved surface areas 7, a central opening 8, four rods 
9 extending from the rear side and each provided with 
a pin 1 0 directed perpendicular to the rods 9. The actu- 
ating plate 6 is inserted into the opening 2 of the housing 
member 1 , the four pins 1 0 cooperating with the slots 5. 
In this way the operating plate 6 can pivot within the 
housing member 1 in both directions about a horizontal 
axis defined by two opposite pins 1 0 and about a vertical 
axis defined by the other two opposite pins 10. Further- 
more a push-button 21 having a foot part 20 is provided 
which fits into the central opening 8 of the actuating plate 
6. 

[0017] Next a guiding plate 11 is provided including 
four holes 12 at its upper and lower border aligned with 
the rods 3, four openings 1 3 aligned with the rods 9 and 
a central rectangular opening 14 aligned with the push- 
button 21 . The rods 3 of the housing member 1 are in- 
serted into the holes 12 so that the housing member 1 
and the guiding plate 11 are firmly combined and from 
a rigid structure. Rods 18 of the guiding plate 11 abut 
against the housing member 1 whereas four rods 1 9 of 
the guiding plate 11 are inserted into four holes 28 of a 
switch panel 1 5 provided atthe right end of the structure. 
[0018] The switch panel 15 carries at its surface five 
switching elements 16 in the arrangement shown. Be- 
tween the guiding plate 11 and the switch panel 15 a 
spring plate 1 7 is provided with four spring-like members 
22 aligned with the rods 9. A hole 23 within the spring 
plate 1 7 enables the passage of the foot part 20 of the 
push-button 21 for actuating the central switching ele- 
ment 16a. 

[0019] In the following the operation of said switch will 
be described. For actuating one of the switching ele- 
ments 1 6 the operator pushes or presses the upper part, 
the right part, the lower part or the left part of the plate 
6 or the push-button 21 so that the corresponding 
switching element 1 6 on the switch panel 1 5 is actuated 



by one of the rods 9 or the foot part 20 of the push-button 
21. Thus the separated switching elements 16 can be 
actuated by an operator individually only by said single 
plate 6 and the push-button 21 . 

5 [0020] The housing member 1 may be an integral part 
of the cabinet of a CD player whereas the switch panel 
15 may be mounted on a printed circuit board mounted 
within said cabinet. The other elements (ike elements 6, 
21 , 11 , 1 7 are inserted during the assembling of cabinet 

10 and printed circuit board. 

[0021] Fig. 2 shows the housing member 1 from the 
rear side with the four sidewalls 4 each including a slot 
5 and the central opening 2 for receiving the rectangular 
plate 6 of Fig. 1 as well as the four rods 3 being inserted 

15 into the holes 1 2 of the guiding plate 1 1 according to Fig. 
1. 

[0022] Fig. 3 shows the actuating plate 6 from the rear 
side including the four rods 9 abutting against the 
switching elements 1 6, the four pins 1 0 forming an inte- 
20 gral part with the rods 9 and cooperating with the slots 
5 in Fig. 1 and 2 as well as the central opening 8 for 
receiving the push-button 21 . 

[0023] Fig. 4 shows the guiding plate 1 1 from the right 
side in Fig. 1 including the four rods 19, the four open- 

25 ings 13 for the passage of the four rods 9 and the central 
opening 14 acting as a guidance for the push-button 21 . 
[0024] Fig. 5 shows the spring plate 1 7 including four 
spring elements 22 being interposed between the ends 
of the rods 9 and the corresponding four switching ele- 

30 ments 1 6 of the switch panel 1 5 for ensuring a sudden 
actuation of the switching elements 16 by the rods 9. 



Claims 

35 

1 . Switch designed for an individual actuation of one 
of a plurality of switching elements (1 6) including a 
housing (1) and manual actuation means mounted 
in said housing (1) for individually actuating said 

40 several switching elements (16), 
characterized In that 

the manual actuation means comprises an ac- 
tuating plate (6) with two pins (10) defining a 
45 first axis and two pins (10) defining a second 

axis perpendicular to the first axis and in that 

the housing (1) comprises slots (5) for cooper- 
ation with the pins (10): 

50 

2. Switch according to claim 1 , 

Wherein a push-button (21) is located within a cen- 
tral opening (8) of said plate (6). 

55 3. Switch according to claim 1 or 2, 

wherein said plate (6) includes a number of slightly 
curved convex partial areas (7). 



3 



5 EP 1 182 678 A1 6 

4. Switch according to any of claims 1 to 3, 
wherein said plate (6) has the form of an undivided 
doughnut shaped button. 

5. Switch according to any of claims 1 to 4, 5 
wherein said plate (6) is provided at its rear side with 

at least one rod (9) extending perpendicular to the 
plane of said plate (6) into the interior of the housing 
of the switch and abutting against movable parts of 
the switching elements (16) of a switch panel (15) 10 
located at the back side of said housing. 

6. Switch according to claim 5, 

wherein said pins (10) form an integral part of said 
rods (9). 15 

7. Switch according to claim 5 or 6, 

wherein the housing of the switch includes between 
said plate (6) and said switching elements (1 6) a 
guiding plate (11) with a central opening (14) acting 20 
as a guidance for a push-button (21 ) and four open- 
ings (13) provided for the passage of said rods (9). 

8. Switch according to claim 7, 

wherein the guiding plate (11) carries at its first sur- 25 
face a number of rods (18) abutting against said 
housing (1) and at its opposite surface a number of 
rods (19) abutting against said switch panel (15). 

9. Switch according to claim 5 to 8, 30 
wherein said housing (1) forms an integral part of a 
cabinet of a device and the switch panel (15) forms 

an integral part of a printed circuit board located 
within said device. 
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